The reaction of melamine with ammonium dihydrogenphosphate has been investigated by solid-state NMR spectroscopy under different conditions. Synthesized melamine diphosphate (MDP) was characterized by X-ray powder diffraction, solid-state NMR spectroscopy and was also tested for flame retardant ability. The flammability of polypropylene (PP) containing melamine diphosphate, pentaerythritol (PER) or dipentaerythritol (DPER) was characterized by limiting oxygen index (LOI).
INTRODUCTION
In recent years, flame retardant (FR) additives have been widely utilized in flame-retarding flammable polymers such as polypropylene due to their advantages such as low smoke, toxicity, no corrosive gas generation, no flame dripping and halogen-free over the halogencontaining compounds [1] .
However, the conventional FR additives (e.g. ammonium polyphosphate-pentaerythritolmelamine system) also have some disadvantages [2] . To achieve a certain flame retarding level, a higher loading of FR additive is needed than that of some halogen-containing flame retardants at the expense of the mechanical properties of flame-retarded materials [2] .
Consequently, the flame retardancy of FR needs to be improved further. A solution could be addition of synergist [3] such as zeolite (ZEO), silicotungistic acid, etc. to FR additives or adjustment of the relative ratio among three components, i.e. acid source, char former and blowing agent of FRs. For the former, these synergists can improve the flame retardancy, but their polarities adversely influence the mechanical properties of composite. For the latter, increasing the amount of char former relative to the other two components is the method adopted. However, these char formers commonly used in intumescent formulation are often polyol such as pentaerythritol, mannitol or sorbitol. Therefore, the mechanical properties of the flame retardant polymer [polypropylene (PP) etc .]with the concerned FRs are also very poor because of their poor compatibility with the polymeric matrix [2] Several years ago, DSM (Geleen, The Netherlands) and Ciba Specialty Chemicals (Basel , Switzerland) started with the development of halogen-free FRs based on melamine (1 ,3,5-triazine-2,4,6-triamine). The use of melamine at large scale for fire-retarding applications is however, quite limited. This can be attributed mainly to the lack of fundamental knowledge on the flame-retarding mechanism of nonhalogen FRs in general , and melamine-based systems in particular. (1) The structure of this compound was established by high-resolution synchrotron powderdiffraction data by Brodski et al. [4] . Synthesized MDP was characterized by X-ray powder diffraction ( Fig .1) , solid-state NMR spectroscopy and was also tested for flame retardant ability .
EXPERIMENTAL

Flame Retardance
The combustion characteristics of flame retarded polypropylene containing flame retardant additives, melamine diphosphate (MDP) with pentaerythritol (PER) and dipentaerythritol (DPER) were studied using limiting oxygen index (LOI). Table 2 
